The aim of this paper is to prove the existence and uniqueness of mild solutions of a Cauchy problem for abstract fractional integrodifferential equations with infinite delay. Several theorems are established by using contraction mapping principle.
Introduction
The purpose of this paper is to study the existence of the mild solution of the following Cauchy problem for abstract fractional integrodifferential equation with infinite delay:
where is a Banach space, is a phase space and ( ) and ( ) where ( ) and
Fractional differential equations have been of much interest to many researchers due to its applications in various fields, such as physics, chemistry, engineering, etc., (see. E,g., [10] , [13] for more details). Nice results on fractional differential equations in have been obtained by V.Lakshimikantham and A.S.Vatsala [4] - [6] and other researchers (see e.g., [1, 2, 12, 15, 16] . To the best of the author's knowledge, results for fractional differential equations in Banach spaces even without delay are very few (cf. G.M.NGuérékata [11] ).
Phase spaces have been widely used in the study of various differential equations with infinite delay after the work of J.K.Hale and J.Kato [3] and Schmacher [14] . For more details, see e.g., [7] - [9] .
Preliminaries
This paper ( ‖ ‖) will be a real Banach space and ( ) 
Main results
We further assume that (H3) There is a positive constant and such that
Under condition (H3), we have a basic theorem. We define the nonlinear operator
It is easy to see maps into itself. Moreover, for we have 
We can choose integer large enough such that is a contraction Therefore, by a well known extension of the contraction mapping theorem, has a unique fixed point which is the mild solution of (1.1 Proof: Let be operator defined above and ‖ ‖ ( ) and ‖ ‖ ( ) .
Then for any we have
By induction, for we have
Standard argument shows that has a unique fixed point in which is the mild solution of (1.1). □ Theorem 3.4 : Let ( ) and satisfies (H5). Then, there exists a real number ( ) such that (1.1) has a unique mild solution on the interval ( ) Proof: Take a real number
We denote
It is clear that, for ,
‖ ( )‖ ‖ ‖
For and we have
Moreover, for and 
Similarly as the proof of theorem (3.4), we can find a ( such that Eq.(3.2) has a unique solution on which contradicts the definition of .Thus we have and complete our proof.
Definition 3.6 :
A function is a maximum mild solution of (1.1) on ( moreover, for for any y is a mild solution of of (1.1) on ( then Next we extend the mild solution to the maximum one. 
